
Gravity



Johannes Kepler
[1571 - 1630]

A German physicist
and astronomer, he 
discovered the laws 
of planetary motion.

Gr.: (1571 - 1630)



second law of planetary motion



Where will these bodies meet?



The strength of gravitational attraction 
between bodies depends on two factors.

•  total mass in the system

   [more mass …. more attraction]
           “direct relationship”

•  distance between bodies

   [more distance …. less attraction]
           “inverse relationship”



This relationship among mass, distance, and 
gravitational attraction was discovered by 

Issac Newton and published in 1687.

Universal Law of Gravitation



oblate spheroid



(g) in cm/s2

Because the earth’s diameter is greater at the equator
 than at the poles the acceleration due to gravity is less
 at the surface.



The acceleration due to gravity is less at higher elevation.

surface of earth at equator



Note how quickly the 
attractive force (F) 
decreases with an
increasing distance (r).



Newton's Cannon

If a projectile is given enough velocity (7,900 m/s) 
then the amount it falls each second will be the 
same amount which the earth's surface curves 
away. The projectile misses the earth and keeps
falling around it (in an orbit). 



The moon is falling?

During one second 
of travel the moon 
moves 1,043 m 
at the same time 
accelerates toward
the earth 0.001 m
( 1.4 mm).



The Fallturm drop tower
at the University of 
Bremen in Germany gives 
several seconds of free-
fall in an evacuated tube, 
allowing scientists to 
conduct experiments in 
micro-gravity conditions.
The drop height is 110 m.







Valery Polyakov, a Russion 
doctor spent 438 days in 
the MIR space station, and 
holds the record for the 
longest amount of time any 
human has spent in weight- 
less conditions. Two hours 
of exercise each day were 
required to maintain bone 
and muscle strength.



The NASA Ames Research Centrifuge 

50 rpm 20 G 



Col. John Stapp designed the USAF “Gee Whiz” soon after WWII.
At first test-dummies were used (seen here), but then Stapp began 
to ride the sled-track himself, experiencing 35 G while stopping.

  



USAF Col. 
John Stapp

In Dec. 1954
“Sonic Wind”
sled-track 
accelerated
Stapp from
rest to 632 mph
in 5 seconds.
 
force ~ 46.2 G!



 In a space colony an attraction to the floor (like gravity)   
 could be simulated by a large rotating wheel. The centri-
 fugal effect would “throw” people outwards to the floor.



A similar “inertial effect” can 
also felt at some amusement 
park rides.

Running in a rotating space station.



In the 1968 film  2001: A Space Odyssey, the author
Arthur C. Clake created Space Station 5 for people
to live in with artificial gravity. [ gravity = 0.38 G]



The “small of back” should be arching 
forward when sitting or standing.


